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Abstract 
Objective: To verify whether recreational interaction with pediatric patient before dental care influences 
cortisol levels and anxiety. Material and Methods: Twelve children were selected and divided into two 
groups: 6 children who had not previously received recreational intervention (Group I) and 6 children who 
received recreational intervention before dental care (Group II). Saliva was collected with Salivettes™ kits 
before and soon after dental care for the measurement of cortisol. Wilcoxon test was applied to verify the 
difference in salivary cortisol levels before and after the dental visit in the whole sample, and the Mann-
Whitney U test was used to analyze the difference between groups I and II. A significance level of 0.05 was 
considered. Results: Among patients from Group I, 3 had their cortisol levels increased after dental care, 2 
had their cortisol levels decreased, and the other 1 patient remained constant. All participants from Group 
II had no significant difference in cortisol levels pre- and post-procedure. Mean salivary cortisol level was 
higher in Group I, pre- and post-procedure, compared to Group II. Conclusion: Pediatric patients who 
participated in an interactive activity prior to dental care have a lower level of anxiety according to the 
salivary cortisol levels obtained, compared to patients who did not participate in recreation. The techniques 
for the dentist to approach the child control the anxiety of the patient and make the procedure calmer and 
less stressful for both of them. 
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Introduction 
Chronic and early anxiety may lead to such deleterious effects of human physiological homeostasis 
that some authors regard as a public mental health problem [1]. It is estimated that about 3–16% of adults 
suffer from dental phobia [2-5]. These values increase substantially in studies with pediatric patients [6].  The 
fear of going to the dentist is associated with a low frequency of dental visits, which ends up becoming a 
vicious circle, aggravating these two situations increasingly [7]. 
The success of child dental care is directly related to the pediatric dentist's ability to deal with the 
emotional issues of the patient [8]. Anxiety to dental treatment is the feeling aroused by situations related to 
the procedure that causes apprehension and discomfort, creating negative expectations in the patient. The most 
significant etiological factors for child dental fear and anxiety are negative attitudes and experiences of parents 
and their opinions about dental treatments [9]. Children go through different stages of psychological 
development, which must be known in order to determine their degree of learning and reasoning and 
understand their ability to adapt to the most diverse situations. The knowledge of psychology provides 
dentists with conditions to scientifically understand the behavioral problems that occur routinely in their 
offices, exposing the most appropriate way of solving them [10]. 
Biological parameters may contribute to a more accurate understanding of the problems related to 
anxiety and stress. Cortisol, known as the stress hormone, has been used as one of these parameters [11]. 
Cortisol is a steroidal glucocorticoid produced by the cortex of the adrenal gland. Its physiological secretion 
peaks in the morning as it prepares the body for daily stress [12]. Experimental models have shown that the 
physiological adaptive response to stress leads to the activation of the hypothalamic-pituitary-adrenal (HPA) 
axis, involving serum increase of the cortisol hormone [13]. However, the prolonged activation of this system 
may adversely affect important biological systems, leading to the dysregulation of the immune system and even 
the installation of disorders such as attention deficit hyperactivity disorder (ADHD) [14,15]. 
The dentist should be able to identify signs that may lead to the diagnosis of anxiety, especially in the 
pediatric patient, and from there on, to customize the approach of the child in order to avoid the aggravation of 
this feeling and future complications for their health [11]. 
Thus, this study aimed to evaluate child anxiety to dental treatment before and after dental 
procedures through the measurement of salivary cortisol levels. In addition, to analyze the influence of 
recreational interventions on the level of anxiety of children facing dental treatment. 
 
Material and Methods 
Sample Qualification and Study Location  
Twelve children aged 5 to 10 years who were to undergo restoration were selected. Children 
presenting hormonal problems related to cortisol, cognitive deficits, psychiatric or psychological disorders, and 
children who had used corticosteroids up to 30 days before the dental visit were excluded. The selected 
children were randomly divided into two groups: a group of 6 children without pre-procedure recreational 
intervention (Group I) and a group of 6 children who received recreational intervention prior to treatment 
(Group II), resulting in a final sample of 12 children. 
 
Data Collection Procedures 
Saliva samples were collected using a Salivettes™ kit (Sarstedt, Sarstedt Inc, Nümbrecht, Germany) 
to evaluate salivary cortisol concentration and, consequently, the anxiety level of children before and after 
 Pesqui. Bras. Odontopediatria Clín. Integr. 2020; 20:e4796 
 
3 
dental care. Saliva was collected at two moments: before dental care and soon after the end of treatment. The 
collection of Group I was performed before dental care, in the waiting room of the dental clinic. Children were 
instructed to stay in the dental chair with the cotton from the kit under their tongue for about 60 seconds, 
removing it after that time and returning the cotton to the Salivette™ tube, followed by dentist procedure. 
After the procedure, the child remained in the dental chair and the second collection was performed the same 
way as before. The collection of Group II was performed in the waiting room before dental care, approaching 
children in an extroverted way, providing them with coloring sheets and pencils of various colors, with the 
intention to make them feel free to participate. After children began painting the drawings, they were 
instructed to introduce the cotton of the Salivette™ kit under their tongue for approximately 60 seconds while 
painting, removing it after that time and returning the cotton to the tube. The second collection was performed 
shortly after the end of dental care in the clinic. The volume of saliva obtained in this procedure was 
approximately 1 to 1.5 milliliters. Then, the samples were sent to the laboratory and analyzed by 
chemiluminescence assay (Elecsys and Cobasanalyzers™, Roche Diagnostics International Ltd., Rotkreuz, ZG, 
Switzerland). 
 
Data Analysis 
Wilcoxon test was applied to verify the difference in salivary cortisol levels before and after the dental 
visit in the whole sample, and the Mann-Whitney U test was used to analyze the difference between groups I 
and II. A significance level of 0.05 was considered (GraphPad Software, San Diego, CA, USA). 
 
Ethical Aspects 
This study was approved by the Ethics Committee in Research under number 1.372.045. Parents or 
guardians who agreed with the inclusion of the children in the study completed and signed a free and informed 
con-sent. The children selected also agreed to participate in the study. 
 
Results 
In group I (without interaction), 3 of the 6 patients had their cortisol levels increased after dental care, 
2 patients had their cortisol levels decreased, and the other 1 remained the same (Table 1). Group II (with pre-
procedure recreational interaction) showed no significant difference of pre- and post-procedure salivary cortisol 
concentration in 100% of the patients studied (p = 0.051) (Table 1). 
 
Table 1. Salivary cortisol values (μg/dL) before and after dental care in patients who did not receive 
recreational interaction (Group I) and patients who received recreational interaction (Group II). 
Patients 
Group I 
Salivary 
Cortisol 
(µg/dL) 
Pre-
procedure 
Salivary 
Cortisol 
(µg/dL) 
Post- 
procedure 
p-value Patients 
Group II 
Salivary 
Cortisol 
(µg/dL) 
Pre-
procedure 
Salivary 
Cortisol 
(µg/dL) 
Post- 
procedure 
p-value 
1 0.067 0.226 <0.001* 7 0.064 0.060 0.051 
2 0.099 0.405 <0.001* 8 0.060 0.060 0.698 
3 0.196 0.113 <0.001* 9 0.060 0.060 0.698 
4 0.106 0.060 <0.001* 10 0.080 0.080 0.698 
5 0.110 0.220 <0.001* 11 0.060 0.060 0.698 
6 0.060 0.060 1 12 0.089 0.090 0.105 
*p<0.05. 
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Comparing means of Group I before and after treatment, there was a significant difference in cortisol 
levels (p <0.001), differently from the comparison of Group II before and after treatment, which showed no 
significant difference (p = 0.492) (Figure 1). Comparing pre-procedure cortisol concentration between Group I 
and Group II, there was a significant difference (p <0.001), with lower levels found in Group II (Figure 1). 
Similarly, comparing post-procedure cortisol of Group I and Group II, a significant difference (p = 0.001) was 
also observed, with higher values of cortisol for those in which no interactive activity was performed (Figure 
1). 
 
 
Figure 1. Distribution of salivary cortisol values (log10 µg/dL) before and after dental care in patients 
who did not receive recreational interaction (Group I) and patients who received recreational 
interaction (Group II). 
 
Discussion 
The present study evaluated the effect of recreation on the anxiety of children between 5 and 10 years 
before dental treatment, through the dosage of salivary cortisol. According to literary research, this is the first 
study that shows the importance of recreational techniques in dental practices, using a biological marker. 
Child anxiety before and during dental care is frequent and acts as a barrier to treatment [16]. This 
becomes more exhausting for both children and professionals [11], which makes the treatment tedious and 
more complicated to be successfully performed [17]. The diagnosis of anxiety related to dental treatment may 
assist the dentist when approaching the child. After detecting the child's source of stress, the dentist can 
intervene to reduce this feeling. In the present study, we observed that mean cortisol level was higher in the 
group that did not receive recreational interaction before dental care compared to the values of the group that 
received interaction. 
Child dental anxiety has been studied considering three main mechanisms: 1) direct conditioning, in 
which the child goes through a negative dental experience; 2) learning from negative personal experiences, 
stereotyped and possibly frightening views about dentistry, which are common in popular culture and relayed 
to children through family or colleagues; and 3) personality traits [18]. For controlling anxiety through non-
pharmacological means, the dentist uses behavioral control techniques such as verbal communication, which is 
defined as the verbal expression of procedures, in which the patient is explained the procedures to be carried 
out according to his age and understanding. Non-verbal communication reinforces behavioral orientations 
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through contact, posture, facial expression, and adequate body language. Thus, the child becomes familiar with 
dental procedures [19]. 
The use of recreational interactions with pediatric patients before dental care has divergent opinions 
of professionals [20]. However, recent studies have shown that different distraction techniques improve child 
behavior in these situations. In a previous research [21], as in the present study, the use of management 
strategies may favor the child's adaptation to treatment requirements. Regardless of technique and procedure 
to be performed, the patient needs a differentiated care, which justifies the choice to include in the present 
study a recreational interaction prior to care [22]. In the group that received recreational interaction, it was 
possible to observe that children remained quieter before and during treatment, confirmed by cortisol 
concentration, which remained constant before and after treatment. 
In the present study, children aged between 5 and 10 years were included because authors report that 
age influences the occurrence of anxiety, and the pattern presented by children between 5 and 10 years old is 
different from that presented by children under 5 or over 10 years old [11,16,17,23,24]. Gender was not 
included as a variable for data collection, since studies report that gender is not associated with child anxiety 
regarding dental treatment [23]. Previous studies showed there is no major difference between invasive and 
non-invasive procedures from the child's behavioral point of view [24]. However, in the present study we 
selected similar procedures for both groups to eliminate any potential interference of the type of procedure 
with cortisol levels. 
The present study evidenced the importance of recreational interventions to child care in the dental 
clinic, considering there was a significant difference in salivary cortisol levels in the group of children without 
intervention before treatment. In this group, 3 patients had increased cortisol concentrations after treatment. 
This may have been due to the child's lack of knowledge about the procedure and a potential association with 
the painful sensation experienced, or the long time demanded. In other 2 patients of this group, cortisol 
concentrations decreased after treatment. This may be explained by the negative expectation that was 
remedied by a peaceful and painless treatment. 
Dental care anxiety has been diagnosed through validated scales/questionnaires in several studies 
conducted in different countries. Child patients or their caregivers may have difficulty understanding and 
completing self-administered questionnaires, or even feel embarrassed when asked about their emotional state. 
In addition, anxiety and stress questionnaires may reflect an inaccurate assessment of body condition [25]. 
Therefore, biological measures such as cortisol level may contribute to a more accurate understanding of the 
problems related to anxiety and stress [11]. In addition, authors state that salivary levels of cortisol may be 
used as biomarkers for stress and dental anxiety in children [26]. The collection of saliva for cortisol dosage, 
as the process performed in the present study, is considered a simple, non-invasive, and stress-free procedure, 
in addition to the samples remaining stable at room temperature for one week [11,27]. 
The negative consequences of defective cortisol secretion are generally greater when this disorder 
occurs in childhood [28]. Psychosocial stress may affect several immune functions controlled by the 
neuroendocrine system (hypothalamic-pituitary-adrenal axis), such as antibody secretion, helper T cell 
function, and macrophage and eosinophil reactivity [29,30]. Over time, hypersecretion of cortisol may lead to 
cortisol secretion at levels below normal as a function of the negative feedback process. Hypersecretion of 
cortisol and the concomitant decrease of the immune response have been associated with diseases such as 
depression, cancer, chronic inflammatory diseases, and increased susceptibility to infections [13,15]. 
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The fear of dental care is still a cultural heritage passed from parents to children, which makes the 
first dental visit to rarely occur for prevention, but rather for necessity. The greatest challenge for pediatric 
dentists is controlling behavior and anxiety at the time of treatment, as professionals depend on it for 
successful procedures. Performing a very detailed anamnesis is required, seeking to know the patient as a 
whole, their past experiences, the environment they live in, and the dental experiences transmitted by their 
parents, so to recognize the cause of their fears and anxiety and if these are pathological or not. After knowing 
the patient, the first dental visit may feature conventional and non-pharmacological techniques, which are 
usually sufficient for a satisfactory treatment. If pathological anxiety is suspected in the pediatric patient, the 
cortisol dosage may aid diagnosis in order to initiate the appropriate treatment and avoid further consequences 
in adult life. 
 
Conclusion 
Pediatric patients who participated in an interactive activity prior to dental care have a lower level of 
anxiety according to the salivary cortisol levels obtained, compared to patients who did not participate in 
recreation. The techniques for the dentist to approach the child control the anxiety of the patient and make the 
procedure calmer and less stressful for both of them. 
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